Design, synthesis and biological activity of new amides derived from 3-methyl-3-phenyl-2,5-dioxo-pyrrolidin-1-yl-acetic acid.
A series of new 3-methyl-3-phenyl-2,5-dioxo-pyrrolidin-1-yl-acetamides (6-23) has been synthesized and evaluated for their anticonvulsant activity in the maximal electroshock (MES) and subcutaneous pentylenetetrazole (scPTZ) seizure tests after intraperitoneal injection in mice. The acute neurological toxicity was determined using the rotarod test. The in vivo preliminary pharmacological results showed that in the whole series only two compounds (15, 21) were devoid of activity, whereas other molecules revealed protection in at least one animal model of epilepsy (MES or/and scPTZ). The in vivo quantitative studies in mice showed that in the MES test the most active were 1-{2-[4-(2-methoxyphenyl)-piperazin-1-yl]-2-oxo-ethyl}-3-methyl-3-phenyl-pyrrolidine-2,5-dione (17), 1-{2-[4-(4-fluorophenyl)-piperazin-1-yl]-2-oxo-ethyl}-3-methyl-3-phenyl-pyrrolidine-2,5-dione (8), and its 2-fluorophenyl analog (7) with ED50 values of 97.51 mg/kg (17), 104.11 mg/kg (8), and 114.68 mg/kg (7), respectively. In the scPTZ screen the most potent were compound 6 with an ED50 = 40.87 mg/kg, and 4-benzylpiperidine derivative 22 - ED50 = 60.00 mg/kg. Furthermore, selected compounds 8, 14, 17, and 23 were tested in the psychomotor seizure 6-Hz test. Compounds 7, 8, and 17 revealed significant analgesic activity in the formalin model of tonic pain in mice, without impairment of the motor coordination in the chimney test. The in vitro binding studies showed that the mechanism of anticonvulsant activity may be partially related with the influence on the voltage-gated sodium and calcium channels. The mutagenic and antimutagenic effects of 13, 17, and 22 were evaluated using the novel Vibrio harveyi assay.